Abstract. The aim of the present study was to provide evidence for the application of probiotics in the prevention and treatment of infantile eczema by exploring changes in the intestinal Bifidobacteria levels and the Scoring Atopic Dermatitis (SCORAD) index prior and subsequent to treatment with probiotics in infants with eczema. A total of 40 infants with eczema were randomly divided into treatment and control groups. Prior and subsequent to the treatment, the SCORAD index was evaluated and the content of Bifidobacterium bifidum in the stool of each infant in the two groups was quantified using 16S rRNA/DNA quantitative polymerase chain reaction analysis. After four weeks of treatment with B. bifidum triple viable capsules, the levels of B. bifidum increased sharply (P<0.05) and the SCORAD index was notably reduced (P<0.05) as compared with the values prior to treatment. By contrast, neither the content of B. bifidum nor the SCORAD index changed significantly in the control group after four weeks (P>0.05). Following treatment, the levels of B. bifidum in the stools of the treatment group were significantly higher than those in the stools of the control group (P<0.05), and the SCORAD index was significantly lower than that of the control group (P<0.05). In conclusion, probiotic supplementation has a positive effect on the prevention and treatment of infantile
Introduction
Eczema is an allergic skin disease that occurs in the superficial dermis and epidermis. The condition can be caused by a number of factors, including genetic defects and foreign substances (1) . Eczema is most common in infants and young children and all ethnicities can be affected (2) . The disease may seriously impact the growth and development of infants. Certain infants with severe eczema are vulnerable to secondary bacterial or viral infections, causing serious complications (3) .
Since 35-50% of infantile eczema cases are caused by food allergy, avoiding food allergens and using emollients, anti-allergy therapies and local or systemic hormones are currently regarded as the main treatments of infantile eczema (4) . In recent years, studies have found that probiotics can modulate the body's immune status and improve the gut barrier function that contributes to the prevention and treatment of infantile eczema, particularly for those cases caused by food allergies (5) (6) (7) . Supplementation with probiotics may thus be beneficial for the treatment of infantile eczema (8) . A randomized, double-blind, placebo-controlled study (9) suggested that supplementation of certain specific probiotics could alleviate the symptoms of eczema, such as itching, insomnia, erythema, exudation and skin xerochase, and reduce the loss of skin moisture. Probiotics may therefore maintain the complete barrier function of the skin and reduce bacterial infection opportunities; however, not all probiotics are effective for the treatment of eczema, and successful treatment is dependent on the species of probiotics, the colonization site in the gastrointestinal tract and the roles of the different species (10) . The dose of additional probiotics may also be an influencing factor. Despite this, the effect of probiotics in the clinical prevention and treatment of eczema lacks medical evidence. In order to investigate the clinical efficacy of probiotics in the treatment of infantile eczema, Bifidobacterium bifidum was selected as a representative probiotic species in the present study, and the levels of B. bifidum in the intestinal tract and the Scoring Atopic Dermatitis (SCORAD) index were evaluated prior and subsequent to a four-week regimen with B. bifidum triple viable capsules for the treatment of infantile eczema.
Materials and methods
Subjects. Forty infants with newly diagnosed eczema, who were patients in the Department of Pediatrics in the Affiliated Hospital of Qingdao University Medical College (Qingdao, China) between December 2010 and March 2011, were enrolled in this study. All the subjects met the diagnostic criteria for eczema (11 for four weeks with a dosage of one capsule three times per day. The control group (n=20), which included 12 males and eight females with a mean age of 12.26±8.31 months, did not receive any special treatment and were not adminstered a placebo drug. The age, gender, disease duration and degree of eczema flare of the two groups showed no significant differences. The 40 infants were treated with anti-allergy therapy and dietary guidance. None of the enrolled children had been treated with any antibiotics, probiotics or other drugs and food at least two weeks prior to the start of this study.
Children suffering from pneumonia, capillary bronchitis and other diseases or who had been treated with antibiotics or hormones during the experimental process were excluded from this study. Prior to treatment (baseline) and after four weeks of treatment, stool samples were collected from the patients in the two groups with sterile plastic tubes and stored at -80˚C in the refrigerator.
Preparation of intestinal bacterial DNA.
All specimens stored at -80˚C were thawed at room temperature. The bacterial DNA was extracted from each 0.2-g stool sample with a fecal genomic DNA extraction kit (Tiangen Biotech (Beijing) Co., Ltd., Beijing, China) according to the manufacturer's instructions. 
Polymerase chain reaction (PCR) primer design.
Standard curve and quantitative analysis. B. bifidum freeze-dried powder strains (offered by the China General Microbiological Culture Collection Center, Beijing, China) were inoculated in MRS liquid medium (Yangsheng chem, Shanghai, China) and incubated in anaerobic conditions of 90% N 2 and 10% CO 2 for 24 h at 37˚C. The concentration of the DNA extracted from the culture was measured by a spectrophotometer. The DNA was then serially diluted in a 10-fold manner to concentrations of 1x10 7 to 1x10 3 ng/µl and used as templates for the qPCR to make a standard curve. Based on this standard curve, the concentrations of the intestinal bacterial DNA could be obtained.
SCORAD index.
The 40 infants with eczema enrolled in this study underwent a SCORAD evaluation at the first outpatient appointment and again four weeks later, during the follow-up outpatient appointment. The SCORAD evaluation was carried out on an outpatient basis to assess factors including eczema area, severity of eczema and the patients' assessment of their condition, and calculated by the following formula: SCORAD = A/5 + 7B/2 + C, in which A was the lesion area score, B was the lesion severity score evaluated by physicians (out of a possible six levels) and C was symptom severity score (itching and insomnia) evaluated by the parents.
Statistical analysis. Statistical analysis was performed with SPSS version 17.0 software (SPSS, Inc., Chicago, IL, USA). The quantitative data of B. bifidum DNA are as presented as the mean ± standard deviation following logarithmic transformation. Comparisons between the groups were performed with a Student's t-test, and P<0.05 was considered to indicate a statistically significant difference.
Results
B. bifidum supplementation significantly enhances the levels of B. bifidum in the intestine. The levels of B. bifidum in the infants' stool samples were detected by qPCR using an absolute quantification method. Prior to the treatment, no significant difference was found in the bacterial DNA level of the stool samples between the treatment and control groups (P>0.05); however, after four weeks of treatment with B. bifidum triple viable capsules for the infants in the treatment group, the levels of B. bifidum in the infants' stool samples were observed to be markedly increased (P<0.05) and were significantly higher than those of the control group (P<0.05) ( Table I) .
B. bifidum supplementation significantly reduces the SCORAD index of infants with eczema.
Prior to the treatment with B. bifidum, no significant difference was found in the SCORAD index between the two groups. After four weeks of treatment with B. bifidum, however, the SCORAD index was reduced markedly (P<0.05) and was significantly lower than that of the control group (P<0.05) (Table II) .
Discussion
In the United States, 10-20% of the infant population suffers with eczema. It is well known that recurrent skin lesions, itching and secondary infection are seriously harmful to the health of infants and young children. Eczema may be the first symptom of allergic diseases in children, and the condition can develop into a number of such allergic diseases, including allergic asthma, rhinitis and chronic urticaria; these diseases can impose a significant economic and psychological burden on the children and their families (12) . In addition to genetic factors and food allergies, eczema may be associated with immature intestinal immune function and the colonization of intestinal flora (13) (14) (15) .
Normal intestinal flora plays an important role in maintaining human health and can promote the development of intestinal lymph nodes and cause the increased production of secretory immunoglobulin, thereby increasing the resistance of the body to disease (16, 17) . B. bifidum and lactic acid bacteria are considered to be two important human probiotics (6, 18) . These bacteria colonize in the intestinal tract and resist exogenous pathogens, so as to enhance the immune status of the body. B. bifidum and other probiotics also have a number of other roles, including improving the barrier function of the intestinal immune system, regulating the immune response and reducing the production of inflammatory cytokines and the inflammatory response (7).
In the present study, it was found that treatment with B. bifidum could markedly enhance the levels of B. bifidum in the stools and alleviate the eczema in the infants. It has previously been reported that the number of B. bifidum is typically lower in the stools of infants with eczema (19) . With regard to the prevention and treatment of the condition, Moro et al (20) found that the administration of probiotics could prevent the occurrence of eczema, while Toh et al (21) reported that probiotics had a preventive and therapeutic role on eczema and other allergic diseases. These studies suggest that the intestinal flora of children with eczema is disordered and that probiotics have a certain effect on the prevention and treatment of eczema.
With improvements in medical standards and understanding, considerable attention has been focused on the role of probiotics in the prevention and treatment of infantile eczema. Probiotics have been demonstrated to possess an immunomodulatory function and are able to improve the intestinal barrier function and reduce the inflammatory response (22) . In addition, it was found in a previous study that no adverse reactions were reported when probiotics were used in a normal population of infants and young children (23) . Despite this, there remains a lack of clinical evidence regarding the safety of the long-term use of probiotics and the standard prescription for treatment (24) . Furthermore, a consensus generated by the Food and Agriculture Organization of the United Nations and the World Health Organization in 2006 emphasized that any probiotic strains used for humans must meet strict standards (25) .
In conclusion, the findings of the present study have indicated that the short-term administration of probiotics can be regarded as an effective treatment for infantile eczema; however, further clinical investigation into the long-term use and side effects of probiotics is required prior to the application of long-term probiotic supplementation as a clinical strategy. 
